Corrections to “H3(G,A) and obstructions of group extensions” Journal of pure and applied Algebra 12 (1978) 93-110 by Wu, Yel-Chiang
Journal of Pure and Applied Algebra 20 t 1981) 103-105 
@ North-Holland Publishing Company 
ERRATUM 
CORRECTIONS TO “H3( G, A) AND OBSTRUCTIONS 
OF GROUP EXTENSIONS” 
Journal of Pure and Applied Algebra 12 (1978) 93-l 10 
Yel-Chiang WU 
Oakland University, Rochester, MI 48063, USA 
Communicated by S. MacLane 
Received 12 March 1979 
There are two mistakes in the above mentioned paper [6]. There is a misprint in the 
definition of a two-fold extension. The first letter A on line.2 on page 94 should be 
El.’ I also failed to mention that special extensions are just crossed modules [5]. 
They are called admissible by Gerstenhaber [3]. Such an omission was rectified in [7]. 
The mistake of the proof of Proposition 2 was first observed by Beyl. If 
is a special extension, then Ha6 should be endowed with a G-module structure 
defined by 
p(x) - (hH’) = (x * h)H’ for x E F and h E H. 
Note that this definition does not require F be free. Beyl also gave a proof [l]. 
In addition to these errors, there seems to be some questions about the iso- 
morphism H3(G, A)+ Sext’(G, A) and its naturality (see remarks in the intro- 
duction in [l]). These doubts are probably caused by my poor arrangement of the 
proof. Since the proof is so short and simple, let me rearrange it here (exactly the 
same proof). 
Theorem 3. H3( G, A) g Sext*( G, A). 
Proof. We show that Ex&(lG, A) qSext*(G, A). Let 
’ Please note that the action of E2 on Ez is induced by conjugation. This action was not explicitly 
pointed out in the paper. 
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represent an element of Ex&(ZG, A). Then the map gp: H3(G, A)-, Sex? (G, A) is 
given by gp[el= [e,l, w h ere eW is given by the commutative diagram 
eWp: O+A+M,+ P + G+l 
II II Jz Ld 
e: O-+A+M1-+~z+~~+~ 
where d is the derivation sending a to cr - 1 and 2 a mixed pullback.* Conversely, if 
4: 0 + A -, H + F + G + 1, where F is free, represents an element in Sext*( G, A), 
then mod : Sext*( G, A) + H3( G, A) is defined by mod [,$I = [ &,,,J where 
5 mod:O’A-,H,bjZGOZFjZF~O. 
F 
If 5 : O+ A + Hi + Fi --* G --, 1, i = 1,2, are two equivalent extensions with Fi free, 
then there is another such extension 0 + A + H + F + G * 1 making the following 
diagram commutative [3].3 
O+A+H +F +G+l (1) 
II 4 4 II 
The map mod would send the diagram to 
O+A+H~a~+ZGOZF,+ZG+O 
Fl 
II t t II 
O+A+Hab +.ZGOZF +ZG-,O 
II 4 1 II 
O+A-*H~,,~+ZGQZFZ+ZG+O 
F2 
This shows mod is well defined. 
Finally, to see that these two maps are inverses of each other, we always choose a 
“free” representative of e, 
O+A+M~ZGOzF+ZG+O 
G 
for some free group F. Using this and the fact that a square 2 with horizontal 
epimorphisms is a pullback iff their kernels are isomorphic, the verification is 
* This was defined in [2]. It differs from the usual pullbacks in that d is a derivation, not a 
homomorphism. 
s See [3, Lemma 21. We can also avoid using [3] easily. One needs to show that equivalence relation is 
preserved by the map mod. This can be done by showing that if 5, + [‘+ 5s for some f’, then there is 
4: 0 + A + H + F + G + 1 such that 5, + .$+ 5s. Thus we have a diagram similar to (1) with the vertical 
arrows reversed. The proof proceeds precisely the same as the case above. 
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immediate. (The original arrangement of the proof, viz. diagram (1.5), was written 
with this in mind.) 
Remarks. (1) In view of the definition of the map gp, the naturality in both variables 
is obvious (see Reark (iii) of [l]). A detailed proof of this theorem is also given by 
Beyl [ 13. 
(2) Gerstenhaber gave an interpretation for all H”(G, A) in [2]. His inter- 
pretation is to attach G-modules to H*( G, A) for higher cohomology groups. More 
recently, H”(G, A) is interpreted as extensions obtained by attaching G-modules to 
H3( G, A), interpreted as special extensions (see [4]). It is worth pointing out that our 
proof proves H”(G, A) g Sext”-‘(G, A) f or all n 2 3 without much modification 
[41. 
(3) In case n = 2, the map gp is defined exactly the same and mod simply sends 
[0 + A + E + G + l] to [0 + A + ZG BE IE + IG + 01. The proof clearly works for 
all n 2 2 if one uses Gerstenhaber’s interpretation of H”(G, A). 
Finally I would like to comment on the development of this paper since Professor 
S. MacLane also discussed the timing of the developments of papers similar to mine 
[4). The theorem H3( G, A) + Sext*( G, A) was proved by Garfinkel and me in 1974, 
submitted to tech J. in 1975, (reference [2] in the paper). Unfortunately, we di_d not 
know what happened to that paper after it was submitted. The contents of [6] was 
completed late in 1975 and was discussed in the algebra seminar at Berkeley 
organized by Professor T.Y. Lam in March 1976. The paper was received by the 
editor on November 10,1976. The proof of H3(G, A) + Sext*(G, A) differs from the 
Garfinkel-Wu proof in that the latter proof is quite conceptual. As a result, we 
showed that the isomorphism is natural. This naturality is very important, without 
which the second half of the paper is impossible. It is also crucial in obtaining results 
in [6]. 
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